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This invention relates to machines for shot-peening
workpieces, and more particularly to machines for sub-
jecting workpieces to stress-peening processes. The term
“stress-peening” refers to the operation of shot-peening a
part while it is statically stressed in the same direction
as the stress which is to be sustained when the part
is in service. Still more specifically, the present in-
vention relates to machines for stress-peening workpieces
of the leaf spring type such as are currently employed
in automotive vehicle suspension systems.

Leaf springs are conventionally fabricated by hot roll-
ing or otherwise shaping spring steel or other spring
material into the required shape. The ends of the blanks
are then curled to form eyes for receiving the mount-
ing shackle bolts. The blades are then heat-treated to
hardening temperature and then quenched and tempered.
It has been determined that if the spring blade is now
shot-peened while under load, it will possess improved
strength and life characteristics, whereby for a given
weight suspension problem a spring of reduced size and
weight may be successfully employed, The features and
advantages of fabricating a spring part by means of such
a stress-peening operation are more fully set forth and
explained for example in U.S. Patent 2,608,752.

The primary object of the present invention is to pro-
vide an improved machine into which previously shaped
and hardened and tempered spring lcaves may be loaded
by mounting then in sequence onto a moving Conveyor
while in unstressed attitudes, whereupon they are auto-
matically stressed and then carried into the range of
shot-peening equipment, and subsequently released from
their siressed conditions before delivery from the ma-
chine, sll in automatically controtled manner.

By way of example, a machine embodying the fea-
tures of the invention is illustrated by the accompany-
ing drawings wherein:

FIG. 1 is a side elevational view of the machine;

FIG. 2 is a longitudinal vertical sectional view there-
of in endwise reversed relation;

FIGS. 3 and 4 are fragmentary sectional views taken
along lines 11I—II1 and IV—IV, respectively, of FIG. 2;

FIG. 5 is an enlarged scale sectional view taken along

line V—-V of FIG. 2;

FIG. 6 is a fragmentary plan view taken along line
VI—VI of FIG. §5;

FIG. 7 is a detailed view illustrating a portion of
the mechanisms of FIG, §;

FIG. 8 is a top plan view of the portion of ithe ma-
chine shown in FIG. §;

FIG. 9 is a fragmentary end elevational view of the
apparatus of FIG. 5, showing a leaf spring mounted
therein in unstresscd condition;

FIG. 10 is a frugmentary plan view taken along line
X—X of FIG. 5;

FIG. 11 is a view corresponding to FIG. 9 but show-
ing a mounted spring leaf therein in stressed condition
preparatory to the shot-peening operation;

FIG. 12 is a frigmentary plan view taken along line
XII—X1 of FIG. 11;

FIG. 13 .5 a fragmentary plan view taken along line
XIN—XIIY of FIG. 5;

FIG. 14 is a fragmentary perspective of z detail of
the apparatus of FIGS. 3-13;
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FIG. 15 is a fragmentary sectional view taken along
line XV—XV of FIG. 11;

FIG. 16 is an enlarped scale fragmentary elevational-
sectional view of the richt hand end portion of FIG. 2;

FIG. 17 is an enlarged scale fragmertary sectional
view taken along line XVII—XVII of FIG. 5;

FIG. 18 is a fragmentary view similar to FIG. 17
but showing the mechanism in a different operative posi-
tion;

FIG. 19 is an enlarged scale sectional view taken along
line XIX—XIX of FIG. 5;

FIG. 20 is enlarged scale fragmentary view of a de-
tail of FIG, §;

FIG. 21 is an enlarged scale sectional view taken along
line XXI—XXI of FIG. 5;

FIG. 22 is a fragmentary schematic view of a portion
of the machine transport conveyor motion equalizer
device;

FIG. 23 is a fragmentary sectional view through a
portion of the machine at the left hand end of FIG.
2; and

FIG. 24 is a schematic of a coctrol system for the
machine of the invention.

General Description

The invention contemplates generally a machine com-
prising major components including an endless work
carrying conveyor arranged to be automatically advanced
in step-by-step manner to accommodate manual load-
ing thereon of leaf spriigs fo be stress-pcened. After
being mounted on the conveyor the springs are subjected
to stressing acticns which bow them out of their relased
attitudes and in the directions of their stressed conditions
when in use. They are ‘hen transported into range of
shot-peering equipment where thay are subjected to peen-
ing action for a predeterriined period requisite to pro-
vide the desired strengthening effect. The springs are
then carried by ihe comveyor out of the shot-peening
chamber toward the delivery end of the maching; the
springs being incidental thercto automatically refeased
from their stressed attitudes so that when they reach
the discharge end of the machine they are in relaxed
condition and free to leave the conveyor. An attendant
may then manually lift the {inished springs from the
work conveyor; or, they mav simply be permitted to
roll forwardly and tumble downwardly from the con-
veyor, as may be preferred. Operation of the various
actuating devices for accomplishing the above men-
tioned processes are automatically synchronized and rela-
tively timed so as to provide the displacement and tim-
ing functions requisite to obtain the desired resulis, The
operative components and their modes of functiining
will now be descrited in more detail.

The Work Conveyor

As shown in the accompanying drawing, the work con-
vevor is indicated genercily at 30 and is shown as com-
prising parallel running endless chains 32—32 disposed
at opposiie sides of the machine and arranged to train
around sprockeis 34, 35 and rollers 36, 36 at opposite
ends of the machine. The sprockets 35 are keyed to a
cross shaft 38 which is driven to rotate in stepping man-
ner by means of a ratchet-paw] device 40 (FIG. 1) which
is powered by a hydraulic cylinder 42. The cylinder 42
is actnated by the control system, as will be explained
hereinafter, in such manner as to advance the work carry-
ing conveyor intermittently in step-by-step manmmer while
carryine the sprirg parts ‘o be treated as indicated at 43
through the machine. The conveyor chains are fitted at
{rtervals with slid= pads 31 which slide in guided rela-
tion upon rails 33 at opposite sides of the machine, The
convevor ch.ins 3039 are interconnected by cross-




R
LT A MR R A e

AL e e,
PRI T SR

A

3
:

8,181,457

3
wise disposed fixtures which comprise parallel disposed
bars 44—44 which extend transversely of the conveyor
and at intervals lengthwise thereof, and arc 2daped to
seceive the springs to be treated in mounted relation upon
the conveyor.

The Spring Stressing Component

Retairing clamps 45—45 are pivotally mounted upon
opposite ends of the fixture bars 44 and are so arranged
that as their corresponding fixture bars come mp into
spring receiving positions, the clamps 4545 are disposed
in “open positions” whercby the springs to be treated may
be readily disposed between the clamps while in unstressed
condition. Rest blocks 46—46 are carricd by the fixture
bars 44 adjacent each clamp for vertical support of the
springs 43 when being engaged by the clamps. Control
arms 47, 47 (FIGS. 5, 9-11) carried by a cress beam
49 are then forced by hydraulic jacks 48, 48 to pivot
jnwardly and to press the clamps 45, 45 toward one an-
other so as to close over the eye portions of the work-

- pieces in holding relation, as showa for example ia FIGS.

4,5,9and 10.

At an early stage of the progress of each workpiece
through the machine a ram device as indicated at 50 au-
tomatically rises and engages the central portion of the
part 43 and displaces it upwardly while the ends o the
part are held down by the ¢lamps 45—45. The sp.ing
is then locked in its stressed attitude by means of a b.ock
52 which is carried by the fixture and is swung about a
mounting pivot pin 54 (FIG. 14). The ram then with-
draws to repeat its operation as the conveyor indexcs to
bring another workpiece 43 into registry with the ram
device. The stressed parts then proceed through the shot-
peening portion of the machine which is indicaled gen-
erally at 60 (FIGS. 1, 2) and comprises an enclosing cabi-
pet-Jike structure mounting one or more shot throwing
machines such as are indicated at 61, 62, 63, 64. Means
for supplying the rirchines 61-64 with shot and for gather-
ing and recondiiioning .nd returning the spent shot will
of course be provided, as is well known in this art, but
these parts are not iiustrated herein because they per
se form no part of the prasent invention.

As shown herein, the beam structure 4% comprises a
pair of channels forming the cap piece of a vertically
standing frame structure which inctudes opposite side
columns T0—70; the frame piece 49-49-7¢-78 being
arranged to straddle the workpiece conveyor. The frame
may either be stationary or arranged to reciprocate length-
wise of the machine is synchronism with indexing move-
ments of the workpiece conveyor for momentarily travel-
ling with the conveyor if it is preferred not to delay the
conveyor motion while the ram 50 is stressing the work-
piece, as will be explained more fully trercinafter. In
any case the ram 5@ is carried by a horizontally disposed
cross beam 72 which is vertically slidable on the columns
70—70 as controlled by fluid pressure cylinders 74— 74.
A cyilnder 76 which operates an actuator 78 {FI1.38.
5-14) is pivotally carried on the beam 72 for engaging
and swinging the holding block 52 into position under
the workpiece when the ram is in raised position against
the workpicce. To provide this action the pivor arm 54
of the holding block is formad with a crank arm 79 which
is connected to the actuator 78. ‘The vertical motions of
the opposite ends of the beam 72 arc equalized by means
of chain devices 82, 84 which are dead-ended as it Licated
at 83, 85 to the side columas 70—70 and intermediately
thereof train around pullevs 86 which are carried by the
cross-beam (FIGS. 5, 20, 22).

As stated hereinabove, the mechanism is operated so
that the ram 56 acts upon each workpiece as the con-
veyor brings them successively into the region of the
stressing frame so as to first elastically deform the s;1ing
into upwardly bowed position, as shown, in FIG, 11.
This substantially duplicates the condition of the spiing
when it is installed in an actomobile or the like for op-
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erative service. The holding block 52, which is carried
by the fixture in which the spring is cradled, is then swung
into position under the upwardly bowed portion of the
spring by operation of the cylinder 76 which is also car-
ried by the vertically moving cross-beam 72. The cylin-
ders 74—174 controlling the position of the ram beam
72 then operate to lower the latter so that the actuator 78
drops out of contact with the holding block crank arm
79 and clear of the path of travel of the fixtures 44. The
ram 30 of course coincidentally retracts downwardly away
from the spring, to a position where it also clears the fix-
ture bars 44. The work carrying conveyor is then free
advance as explained hereinabove, for carrying the now
stressed workpicces 43 successively through the Ulast-
ing chamber 60, It will be noted that the surfaces of the
workpieces which are under {ension are 2xposed to the
shot blasting operation as they travel through the chamber
60, and due to the spacings of the fixtures 44 the ad-
jacent workpieces are suitably spaced apart so that the
shot blasting operation may be performed against substan-
tially all surface areas of the workpjeces.

The Workpiece Unloading Operation

The workpiece unloading operation is performed in a
manner and through use of mechanism substantially simi-
lar to the mechanism and method of operation described
hereinabove in connection with the workpiece loading
and stressing operations, except that the unleading opera-
tion is of course performed in reverse manner. Thus,
as shown in FIGS. 1, 2, a framing structure is provided
to straddle the work conveyor adjacent the unloading
end portion thereof and may comprise vertical columns
$0-—90 and a cap piece 92 which is similar to the post
aad cap piece construction 70—49 at the loading end
portion of the machine. A vertically movable cross-
bearn 96 is carried within the frame structure, as in the
manner of the cross-beam 72 of FIG. 5 and supports an
“prioading” ram device 94 (FIG. 2) which is the counter-
part of the ram 50 described hereinabove. The ram car-
rying beam is arranged to be vertically moved as in the
marnner of the beam 72 by means of cylinders 98 (FIG. 1)
disposed at the oprosite sides of the machine.

The mechanism is controiled so that as each fixture 44
carrying a spring which has been peened during passage
through the chamber 60 emerges from the blast chamber,
the Tam 94 rises from therebelow and engages the central
portion of the spring and lifts it free of its holding block
52. At ihe same time, an actuater (not shown) identical
to the actuator 78 of FIG. 5 is controlled by a cylinder
(not shown) similar to cylinder 76 of FIG. 5 to move
agairst the crank arm of the holding block unit, thereby
camming the block out from under the spring. Ths ram
94 thereupon lowers and thereby releases the workpieces
to return to its normal unstressed condition as shown in
FIG. 3, whereupon it simply hangs on its resting pads
46—46. The conveyor then moves to index the fixture
into position below a pair of clamp release arms 100—
100 (FIG. 23) which are carried by the cap beam 92
and are arranged to be actuated by cylinders 102—102 in
such manner as to push outwardly against the holding
clamps 5 and to “open” them so as to remove the down-
holding restraint of the clamps against the ends of
the spring. Thus the springs now lic loose in their
cradles and may bz manually removed or simply per-
mitied to tumble out of the fixtures as the conveyor fur-
ther advances.

As shown in FIG. 4, a blow-off cleaning spray may be
arranged to project against the workpicces afier they
emerge from the blast cabinct 60; and as shown in FIG.
4 the spray may be provided by means of one or more
comptessed air conduits 110 having jet nozzles dir:cted
aga'nst the workpieces as they are carried by tbe fixtures
44 toward the discharge end of the machine.

As stated hereinabove, it may be preferred not to
delay the motion of the work carrying conveyor during
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tlie operations of ramming and locking the workpieces in
stressed positions, and while reversely releasing the work-
pieces preparatory to discharge from the machine. In
such case the framing structures carrying the ram and
focking devices may be mounted on rails at opposite
sides of the machine so that the frames may reciprocate in
directions lengthwise of the machine. This permits the
frames to temporarily “travel” with the conveyor while
the ram and lock devices are in operation. Thus, as
shown in FIGS. 17-18, the cap beam 49 of the work-
piece stressing frame structure supports a bell crank as
indicated at 120 which is pivotally mountzd as indicated
at 122 on the beam. The crank 120 includes an in-
teprally extending arm 124 which connects at 125 to one
end of a tension spring 126, the other end of which
is fixed to a bracket 127 carried by the beam 49. The
bottom leg 128 of the bell crank 120 is vertically stoped
at its bottom surface so as to be adapted to cam over
(FIG. 18) a cap piece 130 which is carried by each of
the fixtures 44. The crank arm 128 is laich-shaped as
indicated at 132 so as to be adapted to drop down in
locking relation upon the fixture bars 44 (FIG. 17).
Thus, whenever the vzll crank 120 cams over and locks
upon a fixture 44, the entire frame structure is then
carried forwardly with the conveyor for a predetermined
distance. Subsequently, impact of the bell crank 120
against a irip bar 124 releascs the bell crank from the
fixture and permits the conveyor to “escape” from the
frame structure. A hydraulic cylinder arrangement as
indicated at 140—140 thereupon operates to return the
frame structure to its starting position where it is sub-
sequently re-engaged by another fixture, for repetition of
the above described operation.

As explained hereinabove, actuation of the various op-
erative components of the machine of the invention may
be automatically synchronized and relatively timed so as
to provide the requisite operative motions and timing
functions; and it will of course be appreciated that any
preferred form of automatic or seini-automatic control
system may be employed. FIG. 24 schematically illus-
trates a suitable control sysiem by way of example only;
it being understood that no invention is claimed for this
control system and/or its components per se. Thas it
will be understood that the operative mechanisms of the
machine may be separately powzred and either manually
or automatically controlled and synchronized so as to
automate the entire apparatus, as may be preferred; and
that although only one example of the invention has
been illustrated and described herein various changes may
be made without departing from the spirit of the inven-
tion or the scope of the accompanying claims.

What is claimed is:

1. A mach’ae for stress-peening elastic workpieces, com-
prising an endless : onveyor defining a workpiece carrier,
said conveyor including a succession of relatively spaced
workpiece carrying fixtures disposed transversely of said
conveyor, each of said fixtures mounting workpiece clamp
means at opposite end; of said fixture for receiving cor-
respoading ends of a workpiece when disposed thercbe-
tween, cam means mounted independently of said con-
veyor in registry with tbe path of movement of said
clamp means and operable to car- the latter into work-
piece clamping positions upon arrival of a workpiece carry-
ing fixtuce at the position of said cam means, a vertically
movable ram mouited independently of said conveyor and
movable into abutting position against the workpiece upon
arrival thereof at a further position of travel of said
conveyor and operable to engage the workpiece and to
deform it elastically while being held at its opposite ends
by said clamp means, a holding block carried by each of
said fixtures and movable into position between the fix-
tore and the elastically deformed portion of the work-
plece upon arrival of said workpiece at still another posi-
tion of travel, means operable therecupon to withdraw
said ram from workpie:¢ contacting position, a shot-blast-
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ing device disposed adjacent said conveyor at a furihet
advanced position of travel thereof for blasting the work-
pieces as they travel thereby, a second vertically movable
ram device mounted independently of said conveyor and
movable into position against each of said workpieces
upon arrival at a position teyond the position of said
shot-blasting device to lift said workpiece free of its
holding block, means thereupon operable to withdraw the
holding blocks from operative position, means thereupon
operable to retrzct said second ram from workpiece con-
tacting position, and means thereupon operable to cam
said clamping means out of workpiece holding positions
whereby the finished workpieces are free for removai from
said machine.

2. A machine for stress-peening elastic workpieces,
comprising an endless conveyor defining a workpiece
carrier, said conveyor including a succession of relatively
spaced workpiece carrying fixtures disposed lransversely
of said conveyor, each of said fixtures mounting work-
piece clamp means at oppesite ends of said fixture for
receiving corresponding ends of a workpiece when dis-
posed therebetween, cam means mounted independently
of said conveyor in registry with the path of movement
of said clamp means and operable to cam the latter into
workpiece clamping positions upon arrival of a workpiece
carrying fixture at the position of said cam means, a
frame mounted upon said machine to straddle said con-
veyor and to reciprocally travel therewith within a short
limit of travel, a vertically movable ram mounted upon
said frame and movable into abutting position against
the workpiece upon arrival thereof at a further position
of travel of said conveyor while said frame is travelling
with said conveyor and operable to engage the work-
piece and to deform it elastically while being held at its
opposite ends by said clamp means, a holding block car-
ried by each of said fixtures and movable into position
between the fixture and t(he elastically deformed portion
of the workpiece upon arrival of said workpiece at still
another position of travel, means operable thereupon to
withdraw said ram from: workpiece contacting position, a
shot-blasting <evice disposed adjacent said conveyor at
a further advanced position of travel thereof for blast-
ing the workpicces as they travel thereby, a second frame
similar to said first frame but disposed adjacent the dis-
charge end of said machine, a second vertically movable
ram device mounted upon said secund frame and mov-
able into position against each of said workpieces upon
arrival at a position beyond the position of said shot-
blasting device to lift said workpieces frec of their hold-
ing blocks, means thereupon operable to withdraw the
holding blucks from operative position, means thereupon
operable to retract said second ram from workpiece con-
tacting position, and means thereupon operable to cam
said clamping means out of workpiece holding positions
whereby the finished workpieces are free for removal
from said machine.

3. A machine for stress-peening elastic workpiece, com-
prising a frame and an endless conveyor travelling there-
through defining a workpiece carrier, said conveyor in-
cluding a succession of relatively spaced workpiece car-
rying fixtures, cach of said fixtures having workpiece
clamp means at opposite ends of said fixture for receiving
corresponding ends of a workpiece when disposed there-
between, cam means mounted on said frame independ-
ently of said conveyor in registry with the path of move-
ment of said clamp means and operable to cam the latter
into workpiece clamping positions upon arrival of a
workpiece carrying fixture at the position of said cam
means, a vertically movable ram mounted on said frame
independently of said conveyor and movable into abut-
ting position against the workpiece upon arrival thereof
at a further position of wravel of said conveyor and oper-
able to engage the workpiece and to detorm it elastically
while being held at its opposite ends by said clamp means,
a holding block carried by each of said fixtures and mov-
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able int» position hetween the fisture and the clastically
deformed portion of the workpiece upon #rrival of said
workpiece at still another posiiion of travel, means oper-
able thereupon to withdraws said ram from workpiece
contacting position, a shot-blasting device disposed ad-
jacent said conveyor «t a farther advanced position of
travel thereof for blasting the stressed workpieces as they
travel thereby, a second vertically movabie ram device
mounted on a second frame portion independently of
said conveyor and movable into position against each
of said workpieces upon asival at a position beyond
the positicn of said shot-blasting device to lift said work-
piece free of its holding block, means operable upon fur-
ther travel of said conveyor to withdraw the holding
blocks from operative posidion, means thereupon oper-
able to retract szid sscond ram frota workpiece con-
tacting position, and means thercupon operable to cam
said clamping means out of workpiece holding vositions
whereby the finished workpieces are free for removal from
said machine.

4. A machine for stresspeening elastic workpieces,
comprising a trackway and 2n endless conveyor travelling
thereon defining a workpieee carrier, said conveyor in-
cluding a succession of relatively spaced workpiece carry-
jng fixtures, ¢ach of said fatures mounting workpiece
clamp means at opposite ends of said fixture for receiv-
jng corresponding ends of a workpiece when disposed
therebetween, camx means mounted on said frame inde-
pendenily of said conveyar im registry with the path of
movement of said clamp means and operable to cam the
Jatter into workpiece clamping positions upon arrival of
a workpicece carrying fixtare at the position of said cam
means, a frame mounted upor said machine to straddle
said conveyor and to reciprocally travel therewith within
limits, a vertically movable ram mounted upon said frame
and movable into abutting pesition against each work-
picce upon arrival thereof at » further position of travel
thereof while said frame is travelling with said conveyor
and operable to engag: the workpiece and to deform
it elastically while being he’d 2! its opposite ends by said
clamp means, a holding block carried by each of said
fixtures and movable into position between the fixture
and the elastically deformed partion of the mounted work-
piece upon arrival of said workpiece at still another posi-
tion of travel, means operable thereupon to withdraw
said ram from workpiece contacting position, a shot-blast-
ing device disposed adjacent said conveyor at a further
advanced position of travel thereof for blasting the work-
pices as they travel thereby, a second frame similar to
saie first frame but disposed adjacent the discharge end
of said machine, a second weetically movable ram device
mounted upon said second frame and movable into posi-
tion against each of said workpicces upon arrival at a
position beyond the position of said shot-blasting device

to further elasticafly deform said workpieces free of their

holding blocks, means therespon operable to withdraw
the holding blocks from operstive positions, weans there-
upon operable to retract said second ram from workpiece
contacting position, and means thereupon operable to cam
said clamping means out of workpiece holding positions
whercby the finished workpieces are free for removal
from said machine.

5. A machine for stresspeening e¢lastic workpieces,
comprising a frame and am endless conveyor travelling
therethrough defining a warkpiece carrier, said conveyor
including a succession of workpiece carrying fixtures, each
of said fixtures having workpicce clamp means for en-
gaging separate parts of a werkpiece when disposed there-
between, cam means mountsd on said frame independent-
1y of said corveyer in registry with the path of movement
of said clamp means and operable to cam the latter into
workpiece clamping positions upon arrival of a workpiece
carrying fixture at the position of said cam means, a
vertically movable ram moested on said frame independ-
ently of said conveyor and movable into abutting posi-
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tion ugz. mst a purtion of the workpicee between said
clamp means upon arrival thereof at a further position of
travel ~f said conveyor and operable to engage the work-
piece aad to deform it elastically while being held by said
clamp means, a holding block carried by each of said fix-
tures aad movable into position between the fixture and
the elastically deformed portion of the workpiece upon
arrival of said workpiece at still another position of travel,
means operable thereupon to withdraw said ram from
workpiece contacting position, a shot-blasting device dis-
posed adjacent said conveyor at a further advanced posi-
tion of travel thereof for blasting the stressed workpieces
as they travel thereby, a second vertically movable ram
device mounted on a second frame portion independently
of said conveyor and movable into position against each
of said workpieces upon arrival at a position beyond the
position of said shot-blasting device to lift said workpiece
free of its holding block, means operable upon further
travel of said conveyor to withdraw the holding blocks
from operative position, means thereupon operable to re-
tract said second ram from workpiece contacting posi-
tion, and means thereupon operable to cam said clamping
means out of workpicce holding pesitions whereby the
finished workpieces are free for removal from said
machine.

6. A machine for stress-peening elongate elastic work-
picces, comprising a frame and an endless conveyor travel-
ling thercthrough defining a workpiece carrier, said con-
veyor including a succession of workpiece carrying fix-
tures, each of said fixtures having workpiece clamp means
for receiving parts of a workpiece when disposed there-
between, cam means mounted on said frame independent-
ly of said conveyor in registry with the path of movement
of said clamp means and operable to cam the latter into
workpiece clamping positions upon arrival of a workpiece
carrying fixture at the position of said cam means, a ram
mounted on said frame independently of said conveyor
and movable into abulting position against the workpiece
upon arrival thereof at a further position of travel of said
conveyor and operable to engage the workpiece and to
deform it elastically while being held by said clamp
means, a holding block movable into position between the
fixture and the elastically deformed portion of the work-
picce upon arrival of said workpiece at still another posi-
tion of travel, means operable thereupon to withdraw said
ram from workpiece contacting positior, a shot-blasting
device disposed adjacent said conveyor at a further ad-
vanced position of travel thereof for blasting the stressed
workpieces as they travel thereby and means movable into
position against each of said workpieces upon arrival at a
position beyond the position of said shot-blasting device
to release said workpicces free of the conveyor whereby
the finished workgpicces are free for removal from said
machine,

7. A machine for stress-peening elastic workpieces,
comprising a trackway and an endless conveyor travelling
thereon defining a workpiece carrier, said conveyor in-
cluding a succession of vrorkpiece carrying fixtures, each
of said fixtures mounting workpiece clamp means for re-
ceiving parts of a workpiece when disposed therebetween,
cam means mounted on said frame independently of said
conveyol in registry with the path of movement of said
clamp means and operable to cam the latter into work-
picce clamping positions upon arrival of a workpicce
carrying ‘ixturs at the position ox said cam means, a frame
mounted vpen sail achine to straddle said conveyor and
to reciprocally travel in the direction of said conveyor
within limits, a ram mounted upon said frame and mov-
able into abutting position against each workpicce upon
arrival theieof at a further position of travel thereof while
said frame is travelling with said conveyor and operable to
engage the workpiece and to deform it elastically while
being held by said clamp mezans, a holding block carried
by each of said fixtures and movable into position between
the fixture and the ‘elastically deformed portion of the
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mounted workpiece upon arrival of said workpicce at still
another position of travel, means operable thereupon to
withdraw said ram from workpiece contacting position,
a shot-blasting device disposed adjacent said conveyor at a
further advanced position of travel thereof for blasting the
workpieces as they travel thereby, a second frame similar
to said first frame but disposed adjacent the discharge end
of said machine, a second ram device mounted upon said
second frame and movable into position against each of
said workpieces upon arrival at a position beyond the
position of said shot-blasting device to further elastically
deform said workpieces free of their holding blocks,
means thereupon operable to withdraw th. holding blocks
from operative positions, means thereupon operable to
retract said second ram from workpiece contacting posi-
tion, and means thereupon operable 1o cam said clamping
means out of workpiece holding positions whereby the
finished workpieces are free for removal from said ma-
chine.

8. A machine for stress-peening elastic workpieces,
comprising a trackway and an endless conveyor travelling
thercon defining a workpiece carrier, said conveyor in-
cluding a succession of workpiece carrying fixtures, each
of said fixtures mounting workpiece clamp means for
clamping parts of a workpiece when disposed therebe-
tween, cam means in registry with the path of movement
of said clamp means and operable to cam the latter into
workpiece clamping positions upon arrival of a workpiece
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carrying fixture at the position o7 said cam means, a frame
mounted upon said machine to siraddle said conveyor and
to reciprocally travel in the direction of said conveyor
within lin:ts, a ram mounted upon said frame and mov-
able into abutting position against each workpiece upon
arrival thereof at a further position of wavel thereof while
said frame is travelling with said conveyor and operable
to engage the workpiece and to deform it elasticatly while
being held by said clamp means, a holding biock movable
into position between the fixture and the elastically de-
formed portion of the mounted workpicce upon arrival
of said workpiece at still another position of travel, means
operable thereupon to withdraw said ram from workpiece
contacting position, a shot-blasting device disposed adja-
cent said conveyor at a further advanced position of travel
thereof for blasting the workpieces as they travel thereby,
and means operable upon said workpieces upon arrival at
a position beyond the position of said shot-blasting device
to release said workpieces whereby the finished workpieces
are free for removal from said machine.
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